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(57) ABSTRACT 

The invention relates to a washer (10), screw or nut having an 
end surface (12) which faces toward a workpiece, wherein the 
end Surface (12) is provided with a concentric, annularly 
encircling web (14), and that region (18) of the end surface 
(12) which is situated outside the encircling web (14) tapers 
conically toward the web (14) from the outside, with the 
inclination from the outside to the inside being directed away 
from the workpiece. 

4 Claims, 1 Drawing Sheet 
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WASHER, SCREW OR NUT WITH 
INCREASED COEFFICIENT OF FRCTION 

RELATED/PRIORITY APPLICATION 

This application is a National Phase filing regarding Inter 
national Application No. PCT/DE 2009/050046, filed on 
Aug. 24, 2009, which relies upon German Application No. 20 
2008 011 371.7, filed on Aug. 26, 2008, for priority. 

TECHNICAL FIELD 

The present invention relates to a washer, screw or nut 
having an end face which faces a workpiece and on which it 
is provided with a profile which increases the coefficient of 
friction. 

PRIOR ART 

In the automotive industry, the problem is becoming more 
and more frequent whereby the constructional space available 
for connecting members is becoming Smaller and the forces 
to be transmitted are increasing because of higher vehicle 
performances and higher requirements. In this context some 
connections. Such as strut bars, push rods, lateral shock 
absorbers, etc., are mainly acted on by transverse forces. To 
be able to absorb larger transverse forces (F), a higher 
clamping force (F) or a higher coefficient of friction (LL) is 
required, in accordance with the formula FF/Lt. 
A higher clamping force can only be achieved by way of a 

larger Screw prestressing force. In turn, this can only be 
achieved by way of a larger screw size or by Screwing in until 
the yield point of the screw material is reached. If the space 
for a larger screw is not available, and Screwing in until the 
yield point is reached is not safe, the only remaining option is 
to increase the coefficient of friction. 

In the known prior art, this is attempted in some types of 
application, such as pulleys etc., by way of additional mem 
bers, such as diamond discs. However, this solution is expen 
sive and elaborate because of the relatively expensive mem 
ber and the additional component. 

In the prior art, a washer with an end face facing a work 
piece for improving the tightness of a screw connection is 
known from GB 993 021, said washer being provided with a 
concentric annularly encircling web, wherein the part of the 
end face outside of the encircling web tapers conically 
towards the web from the outside, and wherein the inclination 
from the outside to the inside is directed away from the 
workpiece. 
A similar washer also for improving the tightness is known 

from DE 9201 686 U1. In this case, however, a level end face 
with respect to the workpiece comprising a plurality of con 
centric annularly encircling webS is provided. 

In contrast, WO 2008/066 031A1 discloses a washer also 
serving as a seal and having a flat end face with respect to the 
workpiece which extends inclined at an angle of 60 to 89° 
from the outside to the inside relative to the axis of rotation of 
the washer. In this context, flat means without any protrusions 
or webs. 

All prior art documents mentioned above disclose washers 
which serve for improving the tightness of a screw hole. None 
of the documents cited describes increasing the forces which 
can be transmitted, which is the aim of the present invention. 

SUMMARY OF THE INVENTION 

Based on this prior art, the object of the present invention is 
to increase the coefficient of friction without requiring an 
additional member which has to be inserted during assembly. 
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2 
According to the invention, this object is achieved in that 

the end face of a washer, Screw or nut facing the respective 
workpiece is provided, in accordance with the invention, with 
a special profile. In this context, studs or ribs as a profile have 
not achieved the desired result. To achieve the stated object, 
the present invention therefore selects for the first time an end 
face which is provided with a concentric, annularly encircling 
web as a profile and a region of the end face outside the 
encircling web which tapers conically towards the web from 
the outside, the inclination from the outside to the inside 
being directed away from the workpiece and the inclination of 
the conically tapering region to the plane of the workpiece 
being 1.5 to 2.5°. 
By comparison with all of the shapes known in the prior art, 

this special shape according to the invention can absorb by far 
the highest transverse forces. A further additional advantage 
of the present invention is that it can provide a one-hundred 
percent water-tight connection. This is frequently required, 
since water, in combination with road salt in winter for 
example, can lead to severe corrosion between the material of 
the washer, nut or screw (steel) and the material of the work 
piece (nowadays usually aluminium) because of the electro 
chemical series. This is therefore a particular advantage of the 
present invention when used with pairs of materials having 
different electrochemical potentials. 
The profile according to the invention for the end face of 

washers, screws or nuts increases the theoretical coefficient of 
friction resulting from a positive fit so much that extremely 
high transverse forces can be transmitted. It is virtually pos 
sible to achieve a theoretical coefficient of friction of 1. In the 
prior art, coefficients of friction of 0.1 to 0.3 are usually 
achieved, depending on the Surface. In this context, the abso 
lutely water-tight connection is a further additional advantage 
of the invention. 

Because of its circular symmetry, the profile according to 
the invention may be applied to or pressed onto the end face 
of a screw, nut or blind rivet nut directly. In addition, it is also 
possible according to the invention to apply the profile 
according to the invention to a washer, and Subsequently to 
use this washer with a normal screw, nut or blind rivet nut or 
to connect the corresponding washer to the respective con 
necting member directly by rolling, welding or adhesion. 
The concentric, annularly encircling web according to the 

invention on the end face penetrates into the base material of 
the workpiece, where it transmits the large transverse forces 
via a positive fit. 

In this context, it is particularly preferred for the region of 
the end face inside the encircling web to be arranged deeper 
relative to the workpiece than the outer region and than the 
theoretical Zero point of the contact surface between the end 
face and the workpiece. In this way, it can be ensured that the 
web always penetrates first and completely into the base 
material of the workpiece (usually aluminium or another light 
metal). This ensures the positive fit, the water-tightness and 
the high transverse force transmission capacity. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention is explained in greater detail in the 
following by way of the embodiment shown in the drawings, 
in which: 

FIG. 1 is a section taken in the radial direction through a 
washer according to the invention; 

FIG. 2 is the detail X from FIG. 1; and 



US 9,091,287 B2 
3 

FIG.3 is a view of the washer from FIG.1, looking onto the 
end face on the work-piece side. 

PREFERRED EMBODIMENT OF THE 
INVENTION 

FIG. 1 is a sectional view of a washer 10 according to the 
invention, the section being taken along the axis of rotation. 
This washer 10 comprises an end face 12 which faces a 
workpiece when the washer 10 is mounted. As can be seen 
more clearly in FIGS. 2 and3, a concentrically encircling web 
14 is attached to this end face 12. 
As can be seen particularly clearly in FIG. 2, the region 16 

of the end face 12 inside the encircling web 14 is arranged 
deeper relative to the workpiece, preferably by 0.2 to 0.4 mm. 
As can also be seen most clearly from the detailed view of 

FIG. 2, the region 18 of the end face 12 outside the encircling 
web 14 is inclined at an inclination of 1.5 to 2.5° to the plane 
of the workpiece, (indicated by angle A in FIG. 2), in such a 
way that the distance between the workpiece and the surface 
of the washer 10 increases from the outside towards the web 
14. 
As can also be seen in the detailed view of FIG. 2, the web 

14 has a cross-section in the form of arounded V, the rounded 
point 20 of which points towards the workpiece. The flanks 
22, 24 of the web 14 approach one another at an angle of 80 to 
90° (indicated by angle B in FIG. 2). 
The present invention has been explained here by way of a 

washer. In the same manner as has been described here for a 
washer, the present invention may of course also be carried 
out on a corresponding end face of a nut or blind rivet nut or 

10 

25 

30 

4 
on the underside of the head of a screw, in that the correspond 
ing end faces facing the workpiece in each case are configured 
accordingly. 
The washer according to the invention can either be used 

loose or be rolled, welded or adhesively bonded onto a cor 
responding connecting member. 

Naturally, the profile according to the invention of the end 
face can be manufactured particularly cost-effectively if the 
corresponding profile is applied to the corresponding end face 
of the nut, blind rivet nut or screw straight away, during 
manufacture. 
The invention claimed is: 
1. Washer, Screw or nut having an end face directly con 

tacting a workpiece, wherein the end face is provided with a 
concentric, annularly encircling web, and a region of the end 
face outside the encircling web tapers conically towards the 
web from the outside, the inclination from the outside to the 
inside being directed away from the workpiece, wherein the 
inclination of the conically tapering region to the plane of the 
workpiece is 1.5 to 2.5°, wherein the web has a cross-section 
in the form of a rounded V, the rounded point of which points 
towards, and is configured to penetrate, the workpiece. 

2. Washer, screw or nut according to claim 1, wherein a 
region of the end face inside the encircling web is arranged 
deeper relative to the workpiece. 

3. Washer, screw or nut according to claim 1, wherein 
flanks of the web together form an angle of 80 to 90°. 

4. Washer, Screw or nut according to claim 2, wherein the 
region of the end face inside the web is arranged 0.2 to 0.4 mm 
deeper than the web. 


